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(54) POSITION CALCULATION METHOD, POSITION CALCULATION DEVICE AND PTS 
PROGRAM 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a position 
calculation method that can reduce a range finding error 
due to mis-detection of a path of a received signal. 
SOLUTION: This invention provides the position 
calculation method that calculates a position of a 
receiving point of a signal by using a propagation delay 
time of signals arrived from wireless transmission 
stations, includes a 1st step where a reception timing of 
a signal arrived from the wireless transmission stations 
is measured, a 2nd step where an erroneous 
measurement result is estimated on the basis of the 
measurement result of the reception timing obtained by 
the 1st step, and a 3rd step where a position of the 
receiving point is calculated except the measurement 
result estimated to be mis-measurement in the 2nd step 
on the basis of the measurement result of the reception 
timing obtained in the 1st step. 
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36) . -r^*>, x= 1 xi -X2 1 x%h. ate. 
»*a^tMftstt!i^raogggiY^*a6s (si 3 

7) . fLT, *ttJLfcXi:YttitlW-ft (si 3 

8 ) . t U X^YjJLtSr&tf ( S 1 3 8f " Ye 
$^fSM5iEB#ra{:(i^ 0 § b <DX\ 

tm*??com&$:" o" b-th. xifiY^m* 
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{mmMnm., mmmmmcom, mmmcomm 

wncommfrt>m^tffittX'%\ \t vm t . iistft 
^<ofHai»** itttsna* ( t^as > t jtst 5 co 

[0044] 3 WHjSOJgffilcOi^ 

[0045] ffi3<^*fi«0®fficom«iai«^^(4, IWJ 

mm<m%(nwmm^m en 5, 07) tprast, 
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fcSHSUTJt«H:^^t*«IHtt& (S14 2) , f L 
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14 3). £2fM= ? fnmfrtf" 0 " Tfotltf ( S 1 4 
3T No"), Siffi^coa^&ISS ( S 1 4 7 ) Iff 
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0" T'&Wltf ( S 1 4 3?" Ye s" K # 
^f77 s (SI 44) t=Httf. 
[004 7] ^T'y7*S14 4T'li. JtHH^OS* 
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? ? i: ( S 1 4 5 ?" Ye 
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[0049] i<oaBfi»«a**Rje^- **»®froT«ii 

(S143-S14 5) *»7Ute«, JMS-fe^fc* 

ws&mmmimm&skK 1 1 . a**^ ?tim 
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ttJJUUfcL (SI 6 1 } , iMS-b^tf^y^" 0" 
tig^LTJt^-t^^&WL-fS (S162), ft 
T, 0" T&V (S 

16 3), Wfrz99Q/KMF 0" Tftflff ( S 1 6 
3T" No" ) , gHfi^>S*S:iftj£ <S1 67, SI 
6 8) 1H*(C, XT-/TS1 6 9K#trf&. — #, £ 

o" r*twur ( s 1 6 3T Ye 

s " ) , KWXf y7" ( S 1 6 4 ) fcJKf. 

[00 58] ^f77-S16 4m vmM99<rm.n 
if' 0" T^v^^fiJBrt^. tiM J t9 9comw 
0" r&ftlf (S 1 64T" No"), «t^t0fi^^ 
US (SI 67, SI 68) Xf7TS169 

n^ft*. Jt^-tr^osw o" T-wrn 

If (SI 64T Yes" ) , jfcfc. X*t?9bM& 

*99twimmv$>&i)>mm'& ( s 1 6 

5) . WM=^^fcJtttt^^fc3^t*t|l!S7»('ttl 

if ( s 1 6 5 t" No" ) , mmnm&z&fe ( s i 

6 7. S 1 68) Af77S 1 6 9fc3@fff-f 

*Uf (S16 5T-" Yes" ) , Sig-t^^SNihi: 
»*RJ&*-* ( S 1 6 6-S 16 8). 

[0059] -r**^, »3<^saft<o}g»«sflttaj«je 
a»s«a»)MR^sn*w(i, asp* 

99cr>m&{>, it^99cr>M^i>" 0" T&< (SI 

63, si 64) , mrn^9 9bim-t99tmiM 

tmvbn%& ( s 1 6 5 ) x-bh> 

[0060] znwm<nn*zw^zi^tp(&m 

(SI 6 3-S1 6 5) fcftTUfctt, a^??OS 

OJtS^y>5£tf>fcRHIfcft|S^£. *LT, SNifccOit 
*%f^c0^ii*}l^(b ( S 1 6 6 "C" Yes" ) , m 

*9 9 tHM-t? 9 tvmwmmmL, wmis<o 

*.%U*z99<rm?L*" 0" t°t& (S 1 67) . -5-L 
T, SNJi»Jt3W5fSe<OHMaJ2Lh*fe ( S 1 6 6T'" N 
o" ) , SNj:t^/h§^-t^^*^Ofi#(i^X"^^ 
fc^fcflBrU SNJt^h£&-t?^S&£" 0" t 
■fS (SI 68) . 

[00 6 1 ] WOJt«H:^^«SNJtfe:J:*K( 

(SI 69 ) . ftT, ifcR-fc^tfn^CDfflfcJtlg 
±99*rV>9<om:m <^Lfcifctt-fc?*<o£ft) 

Krgfc&WlIf (SI 7 0T" Yes" ) , SNJttZj; 
*«»tfW)ftS*»*7LTV^VU0r. Xf77S 1 6 

KWfcffi^t^t-f 4 ( S 1 6 3-S 16 8), 
[00 62]-*, ifc*H:^^'» , ^4«»SLfc^b 



13 J: SBWftajW«5&5*»7 Lfc fc ¥"JJ£ I ( S 1 7 0 T 
No" ) , ^-b^^^gsp-b^^t LTSNJtfcJ:* 

^fciSt^^SrJnSOtS (Si 71) .ft 
T, Affile l^Jn^fiti <g$-fc? 

£JtKL, " aS*^??#^;/?+l" #gfiLfc£ 
AME^^^^ftfeUiTAfUr ( S 1 7 2T" No" ) , 

mm*99t%K>o&-£riz^xsNitiz£&wmii! l 

[0063] " mm-t99$vy9+i n #'gff 
iKm*99c?>mmt:%vti8 ( s 1 1 2?* y 

es" ) „ it^^^HoV^TSNjrtlCi^^aicOti 
J&WHTtTWSrv^-c, Xfvrsi 62(3^9, It 

®b??£*«i-<: (si 62> , %m*.99nmn 

*t5££-fl> (Si 6 3-S168) . 

[ o o 6 4 ] j: a »4 «onft«oMSswK«taift 

ax* o t , xtfiA ( ? ? ) m-r & m<n% 
H9^s. yrztmthm i mwt , mm i 

*> mm^m^mm^ (mm) tmm-t 

fisv&msmttz \^9?<nmm%& , jss?wi: 

Klf -ffl b ft5£1-£ ( ^-S«^W«»«0-t; 9 9 

S NJtSrJrtIS? LT , MHr ^ S N Jt«9Jt#^*>5£#> 

•t 7 ? ^ s n jtoitsw lawfi*}! ( xMesm 

T) <^)*S^13, ^-fe^^raTSg^lSISrttJRLSgi^lBJ 

<r#& ^9 9comm^mmibm^tt > ^20 

m^<oiiLm%fti-m3<?)^Mbfrt>%i<7)z\ 

mxTmiz i s ^i;a^< g-, *v w^ajtsft^K 
0 ^ < £ t & , »M*^iL . ma$s*com 
mm.$:$\±.-fhzbtfiX"%h. 

1 0 0 6 5 ] Sfc, m4C0^Mwm^*ilffi*cr)pJt 
*^^ISI<0SNJttJt«tfcl8*KJ: 

itssi: ffi^-r^ ( isj-a^o^it^-fe ^ 9 izmi s 
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mnittmmmmkm (xitwmmvxF) mis 
m*??mx'mmmamimmm^±^^* 
tfemwmzmmtffittz) ox\ mm?> 
mmmm±-t s -r t s . 
: o o 6 6 ] m i o»±, ^B^msco^t^^op 

[0067] CeogUaiMSfc^Sli. &«E*<9iR<3fc 

a*> mx e t & h mim t maa-i t> «t& 
mm i tsttssisi r i x v^tt-mmm ( r mi - 

r i ) L . IfaJSS^ttaj SftStS t co?$> 

a (05. 07, us, 09) fci^at, mivmp) 

jmnffigMSSjffi (04 ) tcfcft&Xf >yTS 1 0 2 

[0068] %$m<nim0>mkimM98mx omtzm 

??con&&" 0" i^^TUM^;, s##" 0 " 

* LX . WMI)^!/j ! fftSfttKi B s N J; 9 
^*&(C (S18ir Yes" >, mswmmmm 

*>5t*»tRHlB S NjaTfl5*&t < S 1 8 1 T N 

[00 6 9] W^ttWJBJB^KttajJSSWM^IItf 
+4fc«*9MMI:fc"*-4 (S182), fLT, (SO* 

ti. XTvTS2 2 2X^£ffi*{iSX$>-?XiJ: 

SUPPOSES, ^rfia^SfffimHS:tfS-f s ( S 1 8 
3 ) . MP6 i (=i«-t*fl[(4 (cos i , sin i ) 
Kh. ^^•v7"S18 3<7)ft&2r, *??frg0rl 

x. *??&%mmzmm-zzx'm&ixno (s 

184) . 

[0070] -tLX, ^■fe^^fcoV»TfR«ffiJi36»6». 
fcSJfi^Dg0jf . ^fflAtlMHftSttff* ( S 1 8 
3) MfcTLfcfe (S184X*" No" ) , mm*?? 
$*?y*%" 0" fcail3ttT»fe^^«r*jaiHtt (S 

185) , im*??**;y?£" o" o&etxitsi: 

*?*£*0SWWS (SI 86) . 
[007 1 ] LT, 3HI-b^^liSy ncSflBBT* 
SWBrfl, (SI 87) . JftELfcl3(C. Zcr>S 

y ncmmm<nmm.&i'y?+**)vz%m 



hmmmxh o . ^y?^^Mz\mnMtm%m^ 
zmm^i?4$y rwm&is ttix^z. mm*? 
^ ! sync mimx'htin < s 1 s 7 x" Ye 

s " ) , Ktfi^OttA£l&g ( S 1 9 3 ) tf-ffc. Xf 

Sf6JiT4(tiHf (S 1 8 7X" No" ) , mz. KM 
±?filtSyncWmX'2>&it>t:mit& (SI 8 
8 ) . m*??tfS y n c KS^ffthtf ( S 1 8 8 
V Yes" ) , SiffiJj^a^fSSt ( S 1 9 3 ) €1* 
K. Af7rsi94mftJ. JtlR-fc?*# 
Sync «tffi^X"2ritil(2' ( S 1 8 8T" N o " ) , <% 
Wf"?7 (SI 89) Clttf. 
[0072] Xt-??S 1 8 9T*fci, mm*??cr>m& 
iF 0" T''5:V^^fiJ[Sr^S. S2£*??soaW 
0 " X'$>itS2\ ( S 1 8 9X'" N o " ) , gtft^fi^ 
(S 1 93) tft, X-f-yT-S 19 4izWift 

5. -Sr, m*??<nnw 0" Tfcfttf (S 1 8 
9T*" Ye s" ) , ifc!K-b^^«a^(±" 0" T 

%W}*mmt& ( s 1 9 o > . tm± 

o " r**itf , (snor No* ), mmmcom^ 

£f££ ( S 1 9 3 ) Wl; 77S 1 9 4 fciTfff 
4. XJHtetfemW 0" -c*ntf ( S 1 9 
0T'" Yes" ) „ ^i0Xr-/T ( S 1 9 1 ) tlffitf, 
[0 07 3] Xfvrsi 9 1 -cut, a^-t^^tit^ 
•t^^ttzov^x, xr^rsi8 3X^^««:«* 

H&cos ( i - j ) =cosicosj +sin isinj lz£ Oft 
^LX^^SHcos ( i - j ) bf-tbmitot: 

«*^£0{aM* J 4 ^ X w C * & A» & « 1 4 . 

fcmm* omtvMsftfrt>mix^tiii ( s 1 9 1 

X"' No" ) , ffi^^^tJtU-fe^^fctiP^^Stfi 
^CftfikfliLTs Sifimtoa^^IS^ ( S 1 9 3 ) 
•Tffc:. XttTS 1 9A\Z^Vs-Th, -jT, K^-fe^ 

rt*»6S||3R LTVXWf ( S 1 9 1 X"" Yes" ) v 
■fc ^ ^ t J:bK^ ? * fc tilll— <0SiftJ^fc* 4 t wt 

6. ^LX^**-b^^^^,Ofi^®@B#^tJ:bK-b 

^ftSftfcgafit *ifc«l,fcte«fc J: 0 < s 1 9 2 ) , 

MM^B^mmom^" o n (si9 

3) . C£0J:aC XT77S1 9 lXli. |51~^F6l^ 

mfemmmzfttEtzmimzmftix. immn 

MfrZ" 0" fcLT^S. 

[oo74j-r^t>, ;«««aat5e»ffi(:*j^T, 

?i.Synclf|l-C : t< (S187 s S188KS 
^■fe^^SAtJtlSl-fe^^cOS^t" 0" X'ft< (S 

189. si 90) , m*?? burnt*? fttmt 
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StfeSi ( S 1 9 1 ) 

[0075] znm^nmfi.&nfct&tr'gtwxm 
(si87-si9i) mju^k. m*??tm 

W®ftlSKnffltom8&2fk ( r mi ~ r i ) fc , SP-fe ? ? 
k*a(^fc^wmiS* (rmj-rj) 

BMSfcll!*^ (S192T" Yes"), 

£v->»tSMoS&£" 0" t-ts (S 1 93) . — 

Mg*g£OM;0«kLt&£ ( S 1 9 2T" No" ) . 

att^oa^^" o" t-frf, ^f77si94tsff 

[0076] ^tfOitK-t^^^o^-CMSESm 

9*%m-h (SI 94) . *LT. 
^f^JBR-t^^^toftfcfi (gfiUrttK-fe 

fc^b^^»Hi«fe4»«Ur ( S 1 9 5T- Ye 

s " ) , Jt«-t 7 SJBBg*»^(= J: Sottas 

W«l^*^7 LT vvfirv ^T, *r v T S 1 8 7 £R 

IRtftajOfilSS-f S ( S 1 8 7~S 19 3), 
[0077] Jt8Hr? ^^^tfgfiW^-te 

l^ti*WttffiO«E5&W»7Ufci:!pJSL (S 1 9 
5T" No" ) , iXM?^I^^tLT« 

fr 7 frill*) Tl> { s l 9 
6) . -5-LT, Slp-b^^^^y^fflKlSrJioistfii: 

wfcWI) fcfritlSU " + 1 " #>* 

%mLtzmt±??<^m&±x*hti\z ( s 1 9 ix" 
No" ) . ajps-fe^^fc*0 3^T(;o^tiiKBBm 

[0078] " am-t^^^^y^+i" jwm 

U^»¥-fe^^W^atS5fe*{-mtf ( S 19 7?" Y 

es" ) , \m.^99i l z^\\xwm^cr>m.\ l zxhmm 
mcr>m%i}mTix^%\wx\ xf^rs 1 86£M 

0, &M*79ZM&itlX (SI 86) . JtfiHr?? 

ssaftaj^jist*-*-* ( s 1 8 7-s 1 9 3 > . 

[0 0 7 9] fcfc, »5WHJt^>JBIBCfcV^(±, £%F 
9 watmsw *«JS5fc&>fc£fc. 151- 

&z\b mz. t>Khi)K m-nwzb & mmsiotm 

mttm'te Sync HfUfi t &&C7)T\ Synclffi 



Wiff, S188C0J; 
■3 fc> gJjMr? ^^il^iblS-fe ? y n cStft^fc 

[ o o 8 o ] zcox a tz. m5<^mmcomm^mkmm 
■tzmmm^mmm^mmmmmm^x, 

r&mittimi e&mt , mmm 1 o^ihcj: o 

fcSH*^ Sy^oftSiJ^iJ: 0, -ffcfcfc, MIS* 
K«*tS«IS!ii:, m2^*7?fc1jIH&ilSS*i:|SJ 

t> mtt m<wmmsk nszmnmm tmi 

^xmm^mm^wmti>m3mmk^^m 
x\ vwKtzthmm* %imm%. mmm 
mizx ms.Tmizx &vtisan 
m%mm<zt#x'$. mmwmti* mm 

[oo8i] ttz. i&^mmb mfcztizmmco 
tifflzmux, saumttrnm-wc* mmm^ 
t:Mz!kimmm®tt&zbtfX'Zz. 

[ o o 8 2 ] m 5 <ommmnmmm.cr)m\ 

ml. mm^^mmmmt ixmmmmmz# 

\<D*??bmimmMbmnm!kb, %2<r>*L9? 
b mzmmsniM t tamtm t on & "f^^tzmm Jt 
(si«-fe^^*^i"i*i*sit#«g@i§ia 

[ 0 0 8 3 ] 0 1 1 »i, m6C0H)l^@Ot^[fiffiS 

^&fr ^-r 7 o-f-Y - h r* £ , 

[oo84] mt<r>m^mmcommmmmt. # 

w mzmmz&Kwtxm&-mmbztime>x 
mizm-ittb, jmo9mb*imtii>9>-&b 
*), m-msmsuisimm 05, 1^7, as, 
®9, 010) trasfc, is 1 <onst^)B<offiascai 

(04 ) tC*3(tl»^r'7 7'S 1 0 2*^Uf^ffi§n 

[oo85] mnmmmx'm-Zii&Jt&iz, & 
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[0086] 




[0087] <r>£olzmntlZb&TZ&. KOifcft 

ummmtx^z. 

[oo88] ttz, it%mmmm^x 

[0089] 

i 

100 90] Oi^ttfJttSitfC**. ^OfU 

[00 9 1 ] *^!fe^®C0ts^ai^^J; Off 
[0 0 9 5] nt4fcfc*««j;U1.«0*)l,*Sffl 
[0 0 9 6] ft*^«fcft**»6n#B*)#* 

*^MW^*efi^J:t^T^^l^^) (cti (S 

2osr Yes" ) , aaaydtK**^i&Ki7*^ 
*«s*sr" o" £t&. im&m&frt, i 
£«*-f* (S206) . c*ifci->r, wsotWf* 

?*(Offl&MLXttJt&WMt>ti&. 
[0 0 97]-*, **^«fc^fr&n#B<0#K 
«U:Oib&*f fc£tf>fc|$mTO*afctt ( S 2 0 5 
T'" No"), C^M^T^S. 

[0098] me^mmcommxn, mxitmrntm; 

[0099] Ell 2tt, «6^9£tt^n{Bll DO 
Xr>yTS2 0 2tc£ft§, ISfH:??0)*flE£»Sfrt 

[oi oo] $M^9 9\mtz-m*%\&t 
hfzMz* iffi-tyftfyy?*" o" cselt, M, 

\r±?f**mwt> (S2 1 1) . <£LT, j#BO 

??<0M&£r" 0" fc&SS-ffi (S2 1 2) . ^LT, 
j#S^rt??0,fcgL (j) £ff3f:LT, **y 

fciatets (S2 1 3) , -t<oa. ftas-erfc, jg@ 



999MfriF' 0" C^oTn^^l;, s»3&*" 0" 

•e LT , ^StfiJ^BrtW^fcSffiB S N J: r>*£ 
VvtjAfc { S 2 0 1 T" Yes" ) . %b<r)%WWm 

fcJ&6fclHllB S NjJlTW^fc { S 2 0 1 "C" N 
[0092] m6^1^^C0^^ffi«S^II^ff 

^r-^s-tM-fbts ( s 2 0 2 ) . f lt, mt 

■fe ? ? frKffi L&fl^T^iJtfT-t: ? ? (cov »T*BEt 

tf-si/c, ummzmm-z, t s 2 0 3 ) . ^ lt, 

ff-SSfc-fc^KL ( j ) £#«fc#tPf ( S 2 0 
4) . 

[009 3] ^LT, itfc*lMfcft*a»&n#B*Wfc 

fitfc£, «3jC3tffl^TJt«W4 (S20 5) . 
[0094] 
[&3] 

n#a«D*s<s) > mi 

(S214) . 

[0101] &<rffiT±??mj&&tW?& 

tlMZ> tffi±??#*n'?&1BM+l (S2 1 5) . 

l, mj*??Ji^v?tf%immx'foiitt. 
??iz^xcvm.coMmmjix^%^bmb 

(S2 1 6T"' Yes" ) , Xf77S2 1 
»:<0tt«'fe^^fc-9V^*KSrtf«-r6 { S 2 1 2-S 
214). 

[0102] ISfif-t^^^^y^A^fi^liiT' 

?J£L (S21 6T" No" ) , znwrniteT+i. 

[0103] £<?)J; 0 {3, H6<0Htfe^]S^ttaj«| 
^SStt^j&^S'J^Sm^fsiJMS^&ffl^T, 

fZttm-hW, 1 cri^Mb , mfiam 1 05*«Hlc J: 

•fe ^ ^OltfflfSmS-^ LT*S*asS*«i4H t XSS.b i 
ItKL, fjIMcolfKiicOofe^ffimKL, ^ 

mzs-t&mmmn* ^ ?mw&%$:mimb m 



2) 502-232936 (P2002-232936A) 



ts&#* h mm 2 mmxmm trnfez tvwmm 

[0 1 04] 4Jt, S6<0HfS^!SO^IiJSg*<0^tf 
[0 1 0 5] 01 3ti. *ft^Htt«)gSwS!|c!D{tS 

[ o i o 6 1 fiwiMi, atfP^Sfts 

Tv RAM7KIBi$-f& (S21 1 ) . ^LT, *T'y 

rs2 l iT^fcSJ«®g^lSiS-fflv^*E|8ja5i;<^R 

«0ffiK*ff-*+4 (S222) . ZIX. CPU6li, 
RAM7tCl2?|$tL/c^»';**^, 7 7°S 2 1 1 

x-mtzmmm^mm^x , mm^tim 
$s&BkMmri ( s 2 2 3 ) . tfttftajtffjaif 

ia*^Kffi"*-6 (S224) . 
[0107] ZCOX o C. 0 1 3 C^ffiUJfffi^T 

[0fficof£#£M 

tan #m<vm&mn&mmm7'n -vm 

X'foh. 

x*h&. 



ivzmmx-foh. 

[05 3 II 1 OSQt«WBffl^lM»aJift£*^7 p- 
[06] Sl^Ii«®«SNM««7n 
[071 fS2^|||i^«^I^fflffi£^£wn- 

[09] m4commcommmmtam^mcoy^- 

**-hX*#>&, 

[0io] ® 5 mmmmcowmmfciimcDy n 
[0ii] m6^jfe^®^m^aifi^^^7n 
[012] m6tfDius«©jB*7)±ewEaj*3£W7n 

[013] *^£OSI]5S^^JEc0J?'J^CESEtiJ^$: 
^-f70-f-r-NT&&. 
[fr^iSJBJ] 

1 r^ft 

2 RFaz-yb 

3 A/DS3«» 

4 fi^agii 

5 ffifflffi 

6 CPU 

7 RAM 
8 

9 A/D£$t§ 
2 0 GPSgjfi 

2i, 22, 23 mm 

24 ffi* 
25, 26, 27 



(&3) J0 2-2 32936 (P200 2-232 936A) 
[B94] 
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JtDKfEll^flJ3ieS^a-Tg2B0#fi!! 



<72)&nU# » 

F^-A(##) 5K022 EE01 EE31 

5K067 AA34 BB04 CC10 DD45 EE02 
EE10 EE24 FF03 HH22 KK13 
KK15 



